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activity by upright position, and make it possible to expand the indication of 
thoracic sympathicotomy to vadous cardiac diseases, 
~ AsSessment of  Autonomic Function in Patients 
Wlth Neurelly Mediated Syncope 
Panes E+ Vardas, George E. Kochiedakis, Alex3ndros E. O~enakis, Amelia 
1". Rombota+ Stavms L Chtysostomakis. Em,+~anuel I, Skal~dis+ Cardfotogy 
Dept., Heraktion University HOs~al, Crete, Greece 
The aim of the study was to evaluate the function of the autonomic nervous 
system (ANS) in patients with neurally mediated syncope. Halter recordings 
were obtained from 30 pat+ants (21 men, age 50 -++ 13) v,~h a htstery of 
syncope and a positive tilt test {Group A) and 20 healthy controls (12 men, 
age 52 ± 15) (Group B) during tilt testing and over a further 24-hour period, 
We compared 1) spectral indexes (low and high frequency spectral power: 
LF and HF) of heart rate variability (HRV) and b~e ratio LF/HF during the 
periods 10 mtn before tilt at supine rest and 10 sin immed~ately after tilt 
in the 60 ~ head up posftion while ell subjects were asymptomatic; 2) three 
time-domain indexes (SD, pNNS0, rMSSD) and the specftat indexes of HRV 
for the whole 24-hour pedod, 
There were a0 significant differences between the groups tn any of the 
temporal or spectral indexes of HRV, In Group A. passive tilt caused a smelt 
but significant decrease in LF (4.88 ~: 1.15 to 4,28 ± 1.04. p < 0.02) and HF 
(5.20 ± 1.40 to x.xx ± 1.44, p < 0.05), while the LF/HF ratio did not change 
signiticamly. In Group B there was a small but significant increase in LF (4.7 
0+8 to 5.63 ± 0.42, p < 0.051) and LF/HF (0.89 + 0+15 to 1+19 ~: 0.20, p 
< 0.003), and a significant decrease in HF (5,46 + 0.68 to 4.65 ± 0.76. p < 
0+001). 
There is evidence from HRV data that patients with neurally mediated 
syncope have no chronio differences fl'om normal su~ecls in ANS activity, 
but that these pet~nts he~ a d~ferent pattern of response to the orthostatie 
stimulus. 
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Role of  Purkinje Fibers in Induction of Early 
Atterdepolarizatlons and Triggered Ventricular 
Tachycardla in Isolated Rabbit Hearts 
Yiming Wu, Justin Shek, Mark E. Anderson, Tong Lu, Ruey J. Sung, 
Stanford University Medical Center, ~anford, CA 
To define the role of Purkinje fil~ers (PFs) in the genesis of eady afterdepctar- 
izat~ons (EADs) and EAD triggered ventdculer tachycerdia (VT), we infused 
ck,tilium (5.5/~M), a delayed rectifier Ix blocker, in 16 isolated Langendorff- 
perfused rabbit hearts. The AV node was ablated and monophasic action 
potential recorded from the left ventrioutar epicardium. In group I (control, n 
= 10). ctofifium infusion induced EADs and EAO triggered VT in all the 10 
hearts (100%) at 7.2 ± 1.1 (M :l: SEM) and 11.9 :t: 2,0 sin., respectively. Of 
note, there was a significant lengthening of action potential duration at 50=/= 
(APDso 211 :b 10 -* 276 ± 24 ms.) and at 90°/= (APDso 299 ± 9 -.* 455 ± 39 
ms) repotadzation (both P < 0,05) along with prolongation of the RR interval 
(779 ± 66 -~ t318 ~ 14 ms, P < 0.05) before the onset of EADs. In group 2 
(n = 6), the left and right ventricles were flushed with Lugol solution prior to 
infusion of clofilium. Lugol solution treatment resulted in disappearance of all 
spontaneous ventrieuler rhythms indicating destruction of PFs. All 6 hearts 
were paced from the right ventricle at a cycle length of 1500 ms. Clofilium 
(5,5/~M) infusion lengthened APDso (194 ± 25 ~ 216 ± 33 ms, P > 0.05) 
and APDso (300 ± 23 ~ 347 ± 28 ms, P < 0.05), but induced no FADs or 
EAD triggered VT. 
We conclude that PFs play an essential role in the induction of FADs and 
EAO ~ggered VT in isolated rabbit hearts, 
lnerease of  Inlracellular Systol ic Calcium by Single 
Pulse Premature Ventrieular Stimulation 
Chdslian E. Zaugg, Shoo 1". Wu, Randall J. Lee, Joan Wikman-Coffeit, Peter 
"I", Buser, William W, Parsley+ University of California San Francisco, CA 
Cardiac vulnerability to ventdcular fibn'llation (VF) Is frequently evaluate0 by 
VF threshold (VFT). However, electrical stimulation used for VFT dstermi* 
nation has been shown to release noropinephdne which may perturb VFT 
interpretation, Similar perturbation may arise from Cm 2+ which has been 
proposed to be a determinant of vulnerability to VF. Therefore, we tested 
whether VFT determination by a conventional single pulse method affects 
tntracellular Ca ~" ([Ca2*]i). For this purpose, we measured [Ca2+]l in Isolated 
intact rat hearts during VFT determination by the single pulse method. Single 
pulses at increasing prematudty were introduced after every eighth sinuabeat 
(10 ms increments tarting at 100 ms to scan the vulnerable period). Sys- 
tolic [Ca=']i of cardiac cycles preceding premature beats was measured and 
plotted against prematurity. Only arrhythmla-free sequences were Included 
in this analysis. [Ca2+]i was assessed by surface fiuoronletry after Indo-1 
loading, 
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We found that VFT determination by Increasing prematurity of a single 
pulse led to a rise In systolic [Ca2+]l reaching e maximum aro.nd 40 ms 
prematurity. This rise was independent of stimulatiOn i tensity (p > 0.37 at all 
prematudty states; paired t-test). Interestingly, the maximal rise coincided with 
the reported vulnerable period in rat hearts. This dse could be a contributing 
factor in the induction of VF by the single pulse method facilitating nonuniform 
dlspemlon of refractoriness. Moreover, it could perturb VFT interpretation in 
studies using Ca 2+ antagonists. 
~ Intluence of  Refractory Period on Venlrlcular 
Fibrillation Cycle Length 
George Horvath, Sandasp Jain. Nikhil Petal, Jeffrey Cotdberger, 
Alan Kadish. Northwestern University Medical School, Chicago IL 
We have previously shown that an excitable gap (EG) is present in exper- 
imental ventricular fibrillation (VF). To evaluate how refractory pedod (RP) 
affects cycle length (CL) in a model of reentry with an EG, we s~dled VF in 
15 dogs. Six dogs (group A) were studied at control, 5 (group B) 5 days, and 
4 (group C) 8 weeks after ML Effective RPs at paced CL of 300 ms (RP300) 
were determined at 112 antedor LV (infection) sites. VF was induced by 
pacing and VFCL determined at each site+ At selected sites the RP ~n VF 
(RPVF) was determined by analysis of local activation and bleak. Results: 
RPVFcould be determined at 90 sites. Mean VFCL was 135 ± 27 ms, mean 
RP300 175 ± 21 ms, and mean RPVF 94 ± 23 ms. The table shows lin- 
ear regression R 2 values for each variable pair and the figure VFCL-RPVF 
correlation for the total group. 
Group A Group B Group C Overall 
VFCL-RPVF 0.45 + 0.62 + 0.46 + 0.65 ÷ 
VFCL-RP300 0.37 + 0.07 0+40 + 0.02 
RP300+RPVF 0+29* 0.00~ 0+29* 0.05 
"p < 0.05; ÷p < 0.001 
25U- 
% 5o loo l~o 
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ConClusions: 1) VFCL correlates with RPVF despite an EG, perhaps be- 
cause the RP determines the length of lines of functional block and thus of 
rear, rant circuits, 2) VFCL c0rretates with RP300 in normais and chronic 
MI, because RP300 is correlated with RPVF. In sub-acute MI, VFCL does 
not correlate with RP300. due to lack of a consistent effect of CL on RP at 
different sites. 
~ Nearfleld Delay Is the Major Determinant of  
Ventrieular Conduct ion Latency Occurr ing With 
P~mature  Stimulation in Chronic Heart Failure 
Wei-Xi Zhu. Frank N, Haugland, Susan B. Johnson, Douglas L. Packer. 
Mayo Foundation, Rochester, MN 
To determine the relative ccn~bution of nearfield (NF) and distant (DIS) 
conduction delay (CD) to apparent ventdcular conduction latency observed 
with premature ventdcular stimulation (VPC). 8 dogs with pacing.induced 
cardlomyopsthy (CMP) and 6 control dogs were studied using a 12 bipolar 
electrOde plaque. Apparent CDa from a central co-axial bipolar pacing site 
iS) to the proximat electrode at 3 mM (PE) and the distal electrode at 1t mm 
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(DE) and resulting PE-DE CDs in d~rection tengitu~inal (LD) and transverse 
(TD) to fiber orientation at pacing cycle length = 300 ms (BCL 300) and 
earliest captured VPC were: 
CMP: LO TO 
S-PE PE-DE SoPE PE-OE 
PCL 300 11 d:3 16-4-4 22~3 le± 7 
Eadiest VPG 21±11 15¢4 32+10 20±6 
p = 0.00'~ NS 0.001 NS 
CD at PCL 300 and eariieat captured VPC wes greater in TD than LD 
under control and CMP conditions. Although S-DE prolonged stgnif'¢antiy 
with the eariisst captured VPC, conduction prolongmion was due to an 
Increase In local S-PE, with no chan~ in PE-DE CO with CMP. Similar 
findings were obsen/ed at RV and LV pacing sites. These data indicate 
that neadiald or capture-related elay rather than distant conductien delay 
Is the most cdtical contributor to "al ,~, ~r~.ht" anlsotropic verddcutar latency 
occurring with lhe introduction of closely coupled VPCs in the presence of 
ventdtular dysfunction. 
~ PurklnJe at Origin of  Involvement Focal Isthemic 
Ventricular Tachycardla 
James B, Madins. Department of Internal Medicine, University of Iowa, Iowa 
C~ IA 
The purpose of this study was to investigate the hypothesis that Purkinje tis- 
sue was mechanistically involved at the origin of focal ventricular tachycardia 
(VT) induced in the dog 1-3 hours after coronary artery occlusion. Methods: 
16 dogs underwent antedor descending coronary occlusion after instrumen- 
tation of the risk zone with 20 muitipolar plunge needles each recording 6 
bipolar elentrograms through the myocardium. Electrograms were sampled 
at 3.2 kHz par channel and filtered from 3 to 1300 Hz. Purkinle spikes were 
recorded before and after 1 hour of coronary occlusion during atrial pacing 
and during induced VT, Results: Purklnje spike activity was recorded prior to 
the surface QRS on 4-14 (mean 10) of 20 needles before and after core- 
nary occlusion. Outing extrastimulus testing Purkinje spikes showed greater 
conduction delay than local muscle consistent with longer relractory peri- 
Ods, Prior to coronary occlusion no VT was induced; after occlusion VT was 
induced in all. In 7 dogs VT with epicardial reentry was induced showing 
asynchronous Purkinje spike activity. Of 9 dogs w~h e~locardial foc~ ori- 
gin of VT, 6 showed unequivocal Purkinje activity recorded pdor to surface 
QRS and local muscle potential at the origin. Purkinje activation was usually 
present with each stimulated ~--nd spontaneous QRS rather than spanning 
diastole as in an area of conduction delay. Conclusion: This method of high 
density recordings upports the view that Purkinje may play a rotP. in the 
mechanism of inducible VT in acute ischemia. Since agents which block 
calcium release by sarcoplasmic reticulum prevent induction of focal VT in 
this model, the present data are compatible with a triggered mechanism in 
Purklnje. 
~ ' ~  Prolongation of  Action Potential Duration and 
Early Afterdepolarizations in Single Myoc~es  
From Post-Infarction Remodel~l Left Ventricle in 
the Rat 
N~ii EI-Sherlt, Howard Zhang, Oayi Qin, Praveer Jain. VAMC and SUNY 
Health Science Center, Brooklyn, NY 
Left ventdcuisr emodeling following myocardial infarction is associated with 
hypertrophy of noninfarcted myocardium and susceptibility to ventricular 
tachyardlythmias. We analyzed action potentials (AP) of myocytes isolated 
from sham (S) and 3-5 weeks post-infarction (M) rats using patch-damp 
techniques. Cells were stimulated by passing current hrough the pipette at 
rates of 1 and 0.2 Hz, Reau#s: 
RMP (mV) APA (mV) APDso (ms) APPle (ms) 
S(n=8) -75~2 99d:4 28±3 71:t:6 
M(n=11) -7322 974.2 56d:8 1594-14 
mV fin 
~oI 1 I~ : [  0.2 Hz 
o 1oo 2oo 3o0 0 20~400~0800 
m~ 
M coils had significontty larger capacilanco, (213 ± 6 I:~ compared to S 
coils (130 d: 4 pf). At 1 Hz, 34-36~ C, M coils had signifcantly linger APDso 
and APDgo compared to S coils (p < 0.001. Table & Fig. A). There was no 
d/ffereflce in resting membrane Potential (RMP) and AP amplitude (APA). At 
the slower pacing rate there was further prolongation of APD of M cells. Only 
M cells showed early afterdepoisrizations (EAD) that were easily indu .,~d at 
0.2 Hz (9 of 11 cells, Fig. B) than at t Hz (3 of 11 co(Is). 
We COnClude that post-i~arction remodeled hypertrophied myocaMium is 
associated with significant prolongation o! APD. Triggered activity from FAD 
may underlie one mechanism of tschymrhylhmlas in these hearts. 
( 947-28 ( i~Pe.rs ion of R .epoladzation in the Voltage 
mare: A Novel Approach to Measure VentTicular 
Dispersion 
Stetfen Behrens, Cuban li, Bj0m C. Knollmann, Dietrich Andresen, Michael 
R. Franz. Georgetown University and VA Medical Center, Washington, DC 
Usually, dispersion measurements from the etectrocan~ogram and from 
monephasic action potential (MAP) recordings are pertonned in the rirnd 
domain. Since myocardial refractoriness and excifabi;~ are lxirr~ly char- 
acterized by the voltage-defined membrane potential, measureroeots of dfs- 
porsion of repoladzation in the voltage domain might be a more d~ect and 
meaningful approach. We describe a novel method to measure spatial dis- 
gersion of repolarization in the voltage domain. The level of repol~J'izatlin 
calculated in percent of complete repoladzation is determined from multiple 
MAP recordings at a given time during the cardiac cycle. Due to differences 
in activation, shal~, and duration of actien potentials the repolarizatien levels 
at different MAP recording sites vary. We delined disbe~sion of repalariz~tlin 
as the range between the most and lea,~l comoletely repoladzed MAPs at 
a given lime. Thus, dispersion can be determined at any time during the 
cardiac cycle. We tested the appropriateness of this method in 8 isolated 
rabl~ hearts in which 10 evenly spaced MAPs were recor~d simult~e- 
ously. Dispersion increased during early repolariz~ion, reaching a peak and 
subsequently decreasing during late mpalarizatlin (see figure). The begin of 
the vulnerable padod tested for monophasic T wave shocks closely corre- 
lated ~ the beak of the curve where disparsion was maximal (r = 0.95, p = 
0.0004). 
=1 ~=~°~ III "" 
Conctu~/on. Dispersion in the voltage doma/n provides a novel measure 
for the heterogeneity of repolarization. This may help to better understand 
arrhythmia suscapt,oility. 
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~ '~- -~ Adenosine-Sensitive Atrial Tachycardia 
Originating From the Area Adjacent to 
Aldoven~rlcuisr Node 
Yoshifo lesaka, Atsoshi Takaheshi, Mesah~o Goya~ Kazutaka Aonuma, 
Akihiko Nogami, Takeshi Tokunega, Masakazu Goto, Hiroshi Amemlya, 
Hidesmi Fujiwara, Mes&yasu Hiraoka. Tsuchiura Kyodo Hospital, Ibaraki, 
Japan 
We report unique atrial (A) techycardia ('I") with ECG manifestations and 
electrophysioligic haracteristics with similarity to uncommon-form atrioven- 
tricular nodal reentrant achycardla (AVNRT) in 6 patients (5 females and 1 
male, mean age: 60 years). ECG during T showed shallow negative P waves 
proceeding QRS in inferior limb leads. Small dose of intravenous adenosine 
and verapamit, and vagal menuevers could terminate 1". T (cycis length: 346 
± 28 ms) was initiated only by A extrastimulalion (EX) without A.-H jump-up 
and with inverse ralationship between the coupling interval of T-initiating EX 
and post-EX interval to the first T beat- T initiation was frequently associated 
with conduction block in the AV node, which was also commonly observed 
i¸ ¸¸ i¸¸ ! 
